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(57)Abstract: 

PURPOSE: To provide a new pyrimidine derivative useful 
as a 3-hydroxy-3- methylglutaryl coenzyme A reduction 
inhibitor, thus effective for the therapies of 
hypercholesterolemia, hyperlipoproteinemia, and also 
atherosclerosis. 

CONSTITUTION: The objective compound of formula I 
(R1 is lower alkyl. aryl or aralkyi; R2 and R3 are each H, 
alkyi or aryl; R4 is H, alkyl or cation capable of forming 
nontoxic, pharmaceutically permissible salt; X is sulfur, 
oxygen, sulfonyl or imino) or cyclized lactone compound 
therefrom, for example, sodium (+)-7-[4-(4- 
fluorophenyl)-6-isopropyl-2-(N-methyl-N- 
methylsulfonylaminopyrimidin>-5-yl] (3R. 5S)-dihydroxy- 
(E)-6-heptenoate. The compound of the formula I can be 
obtained by producing, starting from a compound of 
formula II, a compound of formula III followed by a 
compound of formula IV and then a compound of formula 
V which is, in turn, made to react with 
diethylmethoxyborane and NaBH4). 
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(57) [^15^3] 
[ftl] 



OH OH 



Y 



1 

imT^m 1 ] ^( I ) : 

Utl] 

OH OH 




;u i « ^#6*1 {c fF^ b s «l ^ ^-r e 
w-r^HMG - c o AMTcmmmwMo 

CO 0 0 1 ] 

[^ll±Ofrj^^if] 3 - b K D ^ - 3 - 

)<^)\^^)U^'J)[^zijL>'tf^AA (HMG-CoA) M 

[0 0 0 2 ] 

> J!i W «^ T ^ r D - A 14 M ^ { b ^ o M ^ 

mxSb^ 3-t:HD^v-3 U ;UC o A 

>^O^fiS<&fi4j^-r ^HMG- C o AStcS^ 

3^ <£ f& -r ^ Ac a?!) CO 0r ^ ;^<i: ^ ^ W ^ -r -5 i6 {c ^ -e 



2 ) ^mW- 5 - 1 7 8 8 4 1 

2 

^4,23 1,938) . -f^/^X^^y (1#r^0S59- 
4 8 4 1 8 ) 43cfcCX>'>A;^^^> (tREII^ 11^114 , 4 
4 4,7 8 4) ^ i j&i^<DHMG- C o AMTcmm 

y )\/n7s^ J-y (F.G.Kathawala el al, 8th Int' 1 Sy 
mp. on Atherosclerosis. Abstract Papers, p. 445, Rom 
e(l988)) *5cfctXBM Y 2 2 0 8 9 (^ffll^fl^^ 2 . 2 0 
2,8 4 6 ) ^(D^^HMG - C o AM7cS^^Ka^^]75^ 

10 [ 0 0 0 3 ] 

g ^ iPd 0) M ^ n ^ -5 , 

[0 0 0 4] 

[il)li^)^^-r^fci6c7)^^] :^^HJ#^H, Wv^<D^ 

^#j:^>^Sn;tHMG - C o A^7ca^^E^?gii*wrs 

20 ( I ) : 
[<b2] 



OH OH 



R2 




30 R':fe<ttXR' n-en-^^n^a^tbT;^^, i&mrju^)]^^ 
> ; x\tmn. mm. x)iyt^-)im^ft\tmm^tix\^^ 

$n^HMG-C o Aii7CP^Pl#3^jfC§lt-'5>o 

[ 0 0 0 5 ] ^jsr;u=^;u^(^, -mizm, 

40 ^Ic^feb. m?iit. X^)U. n-yDt!;P. 

sec-y5^;u, tert-:/^;i/, s^^ny^^ju, n- 
'^v^;!/. <y^>^;i/. ^:^^>^;u, tert-^>^ 

m-^rz\tmmu^mmmxmm^rix\^^xh<ki'^. tz 
fe'b, /\ay>t{t. yym. mm. ^m^<kzj^3^m 

50 [ 0 0 0 6] rU-JUi:tl, -HSfC^^IM^IS: 6 - 1 2 



( 

3 

[ 0 0 0 7 ] r^ji^^)it\t. ^mfM^^e - i 2 cd^ 

[ 0 0 0 8 ] m^m^zpfmvn^m^m^'r^m-r:t> 
[ 0 0 0 9 ] 7 iy)imtLx\t. r±^)i^. 

-RMl-^ti^^nHufS^if^lc^^^b, Alky 

[0011] (2) ^(.^T, tt^n^c^b^^ b.$: (3 
R) ^^VUi (3S) 3 - (tert-y^;Uv?>^^>H/v 

U;i/:t4^>' - 5 - :t=^y- 6 - h 'J 7 x 4^ X 4^ ^ z: 

[lb 4] 

0 OSi(CH3)2t-Bu 

[0012] (3)^l^-r, {b^4^c^^Any XbTK^ 
OW^T. mmmm^XJ^ft^'^'f^X. tert-::^^;U>?;< 



) 5 - 1 7 8 8 4 1 

4 

m^-^tixi^xh^^^r ^ /S4o<tr;Js^x>iu4^x;i/» 

mm^^zhx<Dm^:^)in^:^)imt\t. yji^jim. t 

[0010] :^^BMit^!^<Dmmm^ur\z^'r. 
(1) {b^#? a.(0:^;u4<>^xx5^;i/S^TH F, x- 

DIBAL-H;^ci:<i:Oil7C^jTM7cLTr;U3 -;U<h-r^o 2^: 

Kit^it. - To-sor. «^sb< Ji^iaf^ifiT 1 0 5^ 
m-- 1 os^PbI, ^^b< {i3 o^m-- smmmm^n 

^^li-zf, JSIbp^^U>:^«if<Z)j§ig4', TPAP/4 
nD^D^c- |>;^j:^T'^{b'r^c:^:tcJ:D, r;U5r t K 

un&xi o^j^PbI- 1 omm. $f * L'<fi3 o^Pb1-3 
[lb 3] 



R^ 



R'-X 




0, 5- 1 ob^PbI, ttf^i.<\ti--2mm 

[<b5] 

R^-X-Sr^R' " 

[0 0 13] (4) it^i^A.^myf^^n^r. r)vzi-)v 

NaBH, i:jSl^;$i±^0-^, ^) ti ^ h ^ 

^ -\zxmmiVxit't^ ( I ) (r' : igiii 

T;U=lr;i/) . i^Kmt,. -100-20'C,il?SL.<ti 



5 

- 8 5-- 7 orco^^^TT, 1 0 smmptf^i. < 

\t3 0 ^m-- 2mm^Jt^^'ti:^. -JU<h LT(i. 

)imf)^mi^ibti. :^^mmtLx\t. miiimtmmo^h 
m) CLhv^^o ^>it^it^\t. jl^X5gtc<to. ^ 

[it 6] 



[0 0 14] mu&^^fz\tt^mam\Z 

V < \tmnmm(Dmmm^ ^ ^^^^tTia^h I. < \tmi^mm so 

^-^^^^^ ^ CXX)Et 



( 4 ) 5 - 1 7 8 8 4 1 

6 

[0 0 15] :^^mit^^(D^^m\t. mm 

75^ ii^, mn&0\Z{t. 1 B $)fc 0 0 . 5 - 2 0 Ong. 

^Sb<«, i-'ioomg, ^rcmmn^{z{t. 10^ 

00. 1-100 mg. ^SU<ti0.5'-5 OmgT^ 

(0 0 1-6] ll5S^j7?^i^en'5l8§^ti. i^;Tt::^-ric 
M e : 

E t : x^;u 
i - P r : -f y t!;U 
t - B u : tert- 
P h : 7x-;U 
20 DMF : v >^ ^;U4^>il. A T 5 H 
THF:7^h^tKD:7^> 
DDQ: 2.3->?^DD-5,6->?>'y/-1.4- 

TPAP:5^h^yD tf ;|/r >^zir> A/t-;U7^;^-r h 
HMPA : ^=^-t^-;<5^;i/3t^X3t:HUr^ H 
D I BAL-H : V Zf ^ )\^r )U ^ Zl^ /:,/\-C H^-f 
K 

[0 0 17] [^M0»J] 
1 

x^;u 4-(4->^;u:^D7yxii;i/)~6--fy:/nfcf 

(I I l-i) i^<kZSx.^)V 4-{4-y)l ^ay 
x;i/)- 6 - -r y yphf;u - 2 -^5";ux;i/^^x;uhf' J 

^z^>- 5 -tJ )l^7f^^->U-h (I I 1-2) (D'^^ 




0 1 



OOOEt 

HiyN 2 

SHe ~ 



OOCEt 



OOOEt 



SOsHe ( m-2) 



p-^^l'^O'OXT^UxtHS 1.8 1 gSr#fflBS6 
1 - 4 0 2 7 2#g«)fflSia$JO:*r^fetCj;0S*S$-a-Tft: 
^mj^i 51. Og (iR^: 86.7%) St§S. -^l^-V 
i4 4 . 6 8 g SHM P A 6 5ml S - > f'^l/'f V 9^ 



50 



<omx'^»Lt&m. mm^m^r^. ->'j*y;i/*5A 



( 5 ) 



7 



g mm : 4 6 . 8 %) 

[0 0 18] n^tirzit'^m2_^ZDDQ 2 1 . 6 4 g 
( 0 . 0 9 Sninol) ^ ^ >if > 4 0 0 ml 4^ fiP A T 3 0 ^ 

(III-l) 24.31g i^am : 9 1 . 9 %) 

NMR (CDCU) <5:1.10 (t,J = 7,3H): 1.31 (d, J = 7,6 

H) ; 2.61 (s. 3H): 3.18 (hept, J=7, 1H):4.18 (q, J = 
7, 2H) ; 7. 12 (m, 2H) ; 7, 65 (m, 2H) 

[0019] 'Al^T^^tirzif^^ ( I I I - 1 ) 1 10 
3.28g (0.04inmol) ^ ^ a a Tt^ )V Amm^ T . m 

-^nDj§^m#^i 7.9 8 u^m^x^ux^mw^ 
^« 'A^^x. Na,so,7K, ^^mwA^xmmvm,)^. mm 
^m^iy. n-^^'^>x^i^'r^tit^m (i i i- 

2) 13.93g (95.7%) ^m^. 

NMR (CDCh) (5 : 1.16 (t, J = 7, 3H) : 1.37 (d, J = 
7, 6H): 3.26 (hept, J = 7, IH) ; 3.42 (s, 3H)4.28 (q. 
2H): 7.18 (m, 2H); 7.76 (n, 2H) 
*fc, 1^ (I I 1-2) \tit^(^2^\Zj^'T>:^>mtl 
^A^KfB^'ti:Xmit't^Z.^^ZJ;:r)^t'^^ (III- 20 

I) ^m^'t^Z.^U<n^ Ctt)^X^^ (##^J 

3) • 

[0 0 2 0] ##^J2 
(I I I - 1) 

it'^!^2_2 0 0 mg ( 0 . 5 9 4fflmol) ^ ^ U )V ^ > 
SmWzmmh. ^7K^^:^7 U 0 . 5 g (6.10^ 
S) . 3 1 6 6iBg (1 . 1 ^fi) ^MpLX^UX 2 . 



(ia-2) 



ax)Et 



NHHe 3 



it-^!^ (I I 1-2) 52. 7g (144mniol) (DByi^ 

/ -;i/ 5 0 Oinl^?0!tC^?^T-C 5 N - ^ 5 > 

:s^i$^ / -JVmm? 1. 9ml^JbDAT^>!r fc^ta<h L If^ 

mmwrn. mm^Uf£Txm^i.y\^^m^^o -ai^x. 

Lit'^^3_4 6 . 9 g (iK^ : 10 0%) ^m^. 
Mj^: 8 5 - 8 6 r 

Ttm^^m (%) CtHjoNjFO: LT 

tf-^M : C, 64. 34; H,6.35; NM3.24; F, 5. 99 
IIS^M : C, 64.42: H.6.46: NM3.30: F,6.14 
[ 0 0 2 3] if&^S^S 7 Omg ( 1 . 2 1 3inniol) CDD 



- 1 7 8 8 4 1 

8 

jExmmLxmm^o^it'^i^ (I 1 I - I) i e emg 

(iK^ : 8 3.6%) ^n^o 
NMR (CDCl,) <5 :1.10 (t, 3H, J=7); 1.31 (d, 6H, 

J = 7): 2.61 (s. 3H): 3.17 (heptet, IH, J = 7) ; 4.18 
(q, 2H. J = 7); 7.07-7.17 (n, 2H) ; 7.61-7.69 (m, 2H) 

[ 0 0 2 1 ] m^m 3 



(I I I - 2) cog iji i^^ ; ^^ 
lb^^2_1.0g (2.97mmol) ^ 1 0 ml CO T -fe h > fC 
mML. m-^>:^>mtJ^J'y/Al. 5 e (9.48mmol) 

^tiDAT. '^ux 1 s^mmwvrzO'^. i^^i.omi 
^m^xm\z^ux3 o^mmwLrzo ^ft-mizTK^m 
^xx.-^)i^xmm. ^^mmyK^mi- h *j o j^mm:^^ 
z^mm^mTKxmi^m. myKmrn-^if^i^'i^Ax^m'^ 
mm^m^'T^t^t'^m (111-2) i.07g(2. 

9 4iDniol) (iR^ : 9 9 . 1 %) ^J^S<h UTtf^o 
[ 0 0 2 2 ] m^MA 

x^;u 4 -(4 -7;U:^o7x^;u)- 6 --f v :?^p fcf 
)V- 2 -(N->^^;u -N-;<^;UXJU:t:x;l/r $ y) 
br'J^>^>-5-;^>il/7l<4^->U-h (I I I - 3) ^ 
cfctXx^jl. 4-(4->^;u:tD:7xx;i/)-6~-fy':/ 
n tf >>U- 2 - (N - N- >^>c^;!.xJU:7 7 ^-T 

$ y ) fcf u ^ >^>- 5 -:^;u4^4^->!x - h ( i i i 

- 4) <7>^^ 

[^t:8] 



OOOEt 
^ F(p)-PlY\^«*r 



COOEt 
F(p>-PiY^*^iPr 

^SOsNMej (m-4> 

40 M F 5Dil^Ji3e{C^?^T. 6 0 %NaH6 Omg^jDx.T. 3 
0 ^mm.Wm^^ >7.)lyt^=L)\,^ Q ^-f F 2 0 8mg^j!jn 

xx^ut^L. ii\z2^mmwr^o a^^x. ^tk^^jd 

/ET> g^L?JaS^X-^>il/- n -^>5^>(CTi5fei^U 
^b^i^ (I I 1-3) 322 mg (iK^: 57.6%) 

NMR (CDCl,) (5 :1.10 (t, J = 7.3H): 1.32 (d, J = 7, 
6H): 3.24 (hepl, J = 7. IH) : 3.52 (s, 3H):3.60 (s, 3 
H): 4.19 (q. J = 7, 2H); 7.14 (m, 2H) : 7.68 (m, 2H) 
50 [ 0 0 2 4 ] {b^i^_3.4 . 1 3 g (1 3 . 0 mmo 1 ) 



( 6 ) 



CO DM F 4 Ommt^^Z^^T 6 0 % NaH 0 . 5 7 g ^ J[JP ;t 
:<^)U7.)\^y r'e-r )]/^ H 2. 4 3 g ( l 6. 9inin 

oi) ^mrv. 2^m3 o^mmw-r^. ^ftmm^z^ 

Xit-^m (I I 1-4) 4.10g (f^m : 7 4.2%) 

im^. : 1 1 4-- 1 1 6t:) » 
ytm^^W. (%) CHisN. SFO4 <i: LT 
ti-^M : C, 53.76 ; H.5.94; N,13.20; S,7.55: F,4.48 



- 1 7 8 8 4 1 

10 

*M1M : C, 53. 74: H,5.96: .N,13.19; S.7.58; F,4.78 
[ 0 0 2 5 ] ##^J 5 

x^;i/ 4--(4-7;U:ta>^xn;u)-6--fv:/De 

(I I 1-5) joi:r/X^;U 4-(4-7;U:t □ 7 x 

x;i/) - 6 - -r V :/p bf;i/ - 2 - (n - n ~ 

;l/X;i/?J^x;Ub: K ^ y y ) if 'J a y > - 5 -:^;U7K=^^-> 
V - h CI I 1-6) O^fife 



10 



COOEt 

^ F<p)-PlY\^iPr 



(m-2) 



(m-5) 



\, COOEt 



I 



(I I I - 2 ) 1 . 3 9 g ( 3 . SmiDol) (Omii^:^ 
li^0.4 1g (7.6mmol) ^IB^X^. ^ \ZMU\Z\^ . 1 

mmm.W't^. ^^v^-e, sj^^fS^t^^tcr^fpLx- 

MW, i^\zxm'AmW'r^. ^^b, X 

v^'yy^ -\zxnm:Vxit'^^ ( I I I - 5) 1.1 

7 g (iR^ : 9 6.7%) ^#-&o 30 
NMR (CDCl,) 6 rl.lO (t, 3H, J = 7Hz) ; 1.32 (d, 6 

H, J = 6.6Hz); 3.21 (dj, 1H) ; 4.08 (s, 3H);4.18 (q, 2 
H. J = 7Hz); 7.07-7.74 (m, 4H) 

[0 0 2 6 ] it'^m (I I 1-2) 2.50g (6.77 
mmol) (om-MJi^ y - Om\^ . 7K?^T^^;Ut 

H^>^>0.8 0g (16.9 3mDiol) ^JUoAT^tStCM 

2mmwLW'r^. ^v^T', x-T^jwTiamb, igipp 

2.3 7g> it7KTHF*3ct):/M7Khr 'J >^>0?g^i^4^ 
(C^i^Tt?;^ ^ >X;U3^x;Ui:7 D ^< H 1 . 0 3 g (7. 40 

8 4mffloi) ^m^^uizmvx 1 . smmmn^t^o m 

1 . 5 3 g ( 1 1 . 6 5 mmol) ^^JD AT, 2 ^mmWT 

-^h^fyy ^ -fCTli^-rSi:, {k^*^ (I I 1-6) 

2 . 7 5 g (JIX^ : 9 4.0%) ^ft^o 

NMR (CDCl,) a : 1.08 (t, J = 7, 3H) ; 1.29 (d, J = 

7, 6H); 2.96 (s, 3H) ; 3.24 (hept, J = 7. IH): 3.59 

(s. 3H): 4.16 (q. J = 7. 2H) ; 7.14 (m, 2H) ; 7.63 (m, 50 



NHSOalfe ^^^^ 



2H) 

[ 0 0 2 7 ] 6 

(3R) -3- (tert- y^;uy ^^;i/-> g v) 
- 5 -:^4^y- 6 - h 'J 7 JcX;U/t^X^^XU^>^4^ 

(1) (3R) -3- {\^T\-y^)V^J 

4^v) i^';!/^;!/^- 1 - ((R)-(-)--7>x;u®^) xx5" 

JU" 6 5 g (16 4minol) T ^ ^ fe'tt ^i^ScO ^ 3^ / - 

h^i^Y<D^^y -)vmm (2 s^^^'y-^i^^^^s i 

ObjU 1.6mol) (C 4 5 ^^^FsljO^ttTflSlTT^- d (D <i: ^ 
'ik. 150iDl-;K30 0eb!-:^{1:;<^U>5 0 o' 

^\(r>m^^^\z^}^yxm.whtLf)^^Kt^^mm^^\'yx . 

^^il^r^^TSo 7K©^l[{b^^U> 2 0 OmlTft^m 

'HNMR (CDCl,) (5 :0.08 (s, 3H) : 0.09 (s, 3H) ; 
0.86 (s, 9H) : 2.52-2.73 (ffl, 4H) ; 3.08 (s, 3H) ; 4.5 
5 (quint, IH, J=6Hz) 

IR (CHCI,) : 2880, 1 734, 1 71 2, 1438. 1 305, 1096, 
836 cm"' 

[a] D = -5.0±0.4" (C= 1.04, 23. 5*0. CHCI,) 
Rf 0.3 2 (CHCl,/Me0H= 9 / 1 ) 
*':4#ra¥2-25085 2^^^^ 1 0Mfei^(7):^^ 
\Z^':>X'tf^'t^Z.tti^X^^. 



( 7 ) 



ii 

CO 0 2 8J (2) n^tirzit'^^/\-y Ji7.r')Vi^^ 

A 1 , 2 9 s O.emiiol) T H F 5 in MC.® ^ $ -15: 
^'^>l^m. 2 . 2 Sml. 3 . emmol) ^fSTT'So 0 r 

-c 1 ^F«m*^Lfe^, - 7 sx:\z}!%mL ±mxmmvrz. 
m^it3L7.7')\^(Dx-^)\,mm^zmrL. thfsidit 

m^L. ox:x immmwr^o bx^my^m-rho^ 

a-^ h^^y ^ - (x-5^;i/-g^^x5^;u) tcr^Mb 
T s e<i f b ^ 4^ ^ 6 n ^ • ^in X - 5" ; u - ^ + 1^- > >?>i 

'HNMR (CDCI,) (5 : 0. 04 (s. 3H) : 0.06 (s, 3H) ; 
0.83 (s, 9H); 2.4-'2.9 (m, 4H) ; 3.64 (s, 3H);3.74 
(d, IH); 4.5'-'4.7 (m, IH); 7.4-7.8 (m, I5H) 
IR (CHCI3) : 2880, 1730, 1528, 1437, 1250, 1106, 

835 cm' ' 

[a] D = -6.2" (C = 1 . 27, 22. OX:, CHCl,) 
: 77. 5-78. 

R f = 0 . 4 8 (CHCl, /MeOH= 9/1) 

Ttm^mm (%) c,,H,,o.pS(hUT 

tfitM : C, 69.63; H,7.35: P,5.79 
mUkm : C, 69.35: H,7.35: P,6.09 

c 0 0 2 9 ] mmm i 



(i)-7-[4-(4-'7;u:tP>^xx;i/)-6--ryyp 





- 2 - (N 








5-^;H- (3R.5S) ->?tHD4^ 


v — 


(E) -6 


--sy5^>^^ h U '^A ( I a - 1 ) 



10 



20 



30 



( 1) m^m2xm^nrzit^!^ ( i i i - a) 322 

mg. ilTK h;UX> 7ml^ieetC- 7 4t:{CT 1 . 5 M 

jL>mmD I BAL-Hi. 4m\^mTv immmt^ 



5 - 1 7 8 8 4 1" 

12 

(J^^k^^u>/'x-7^;u=2 0/1) {cTliMbT, 
[4 - (4 - 7;u^D xx;u) - 6- -fyr^Dbf;u-2 

> - 5 --r;U] >iS'y-;U4_2 77mg(iR^:96.1 
%) 

[fb 1 0] 

Ph-F(p) 

[ 0 0 3 0 ] (2) ;i^V^T^{b'&4^^2 7 7 mg, 4-^ 
5^;U^>)W3i^'J >-N-:t^^x K 1 9 Oiiig. TPAP6m 
g, l»7^^:U4^a.^->'-:/4 A 1. 0 g:feJ:t;Cit{k>^^ 

mt)^^v>^^ 1 / 3 m^xw.}£mmi.^mi^ u 

mh. 4-(4-7;!/:tn:7xx;u)- 6 -^yyntf;u 
- 2 - (N-;»t^;u - N- ^^;u;^;U7j^:::;UT5 y ) tf U 
5 - 5 -:^;i/A;U^b F 5_1 9 6mg (iR^ : 7 l . 
2 %) (D^li^ff 

C^b 1 1 ] 

Ph-F(p) 



Ph-F{p) 0 



CH3Q2S/ 




[ 0 0 3 1 ] ( 3 ) {b^i^ 5_1 9 Offlg, ( 3 R) - 3 - 
(tert-y-5^;Uv;><^;UvU;U:t^ v)- 5 -^4^V- 6 

^memm) 4 5 omg^^jctKrHr hx h u^usmicD^?^ 
1 4P#rBiJ!jp^ji^-r^o rii hx h u ;u^MiET-e@ 

>) \zxmnL. 7 -[4 ~(4-7;u:ta:7x 

x;u)-6--ryyntr;i.-2-(N->^^;i/-N-;<^ 
;ux;i/;i^x;UT^ y) tf'J ^ v> - 5 --r ;H - ( 3 R) 
- 3 -(ter(-y5^;Pv>^;UvU;U:t^>')- 5 -^^^ 
V-(E)- 6 h 6_2 3 3 mg (JR^ : 7 1 . 

3 %) ^t&t^ig^i: UTt#S. 
[^b 1 2] 



0Si(CH3>2t-Bu 



^iPr 



[ 0 0 3 2 ] ( 4 ) fb'&i^ 6_1 6g(Dr-trhxhU;H 
0 Oml^^ggfC^KJ^T, 4 8 % 37 -/^b7K5fl<Dr-fe hx h U 
;Ui^fe? (1 : 1 9) 400inl«:fiSTL', ^-^rtC^faihU 50 



T 1 . 5 mr^m^r^o ^^V^TNaHCO, ^?^tCT4'^P 
•r^. X-5^;U^MJETT ^^JU 7-[4- 



( 8 ) 



13 



(4 -y )\^:tuy jLzij],) - 6- -fyyDfcf;l/-2-(N 
-^^;u-N-^^;i/:^;i/4^-;i/r^ y) tfu a>?>- 
5-<J^]- (3R) - 3 - t kd + v'- 5 -^r^^y- 
Ph-FCp) 0 



WmW- 5-178841 
14 

(E) - 6 -^y^"^- hj_l 3 g (JiX^ : 100%) ^ 
[^b 1 3] 



OH 




[ 0 0 3 31 ( 5) ^t^m7_l 3 e^Myf^THFrnmS 

TIM- vX^;U;< h + i/;i^^>-THF^?g?2 9. 7m 
l^Jta^Tf^ia^T 3 0 ^mmt^-r^o MtCNaBH, 1 . 3 

n;t^aitc;<iS'y -;u^jtniATMJE2gsSl (30) r^. 



10 



Ph-F(p> 



OH 



CH9O2S/ 




^i^ ^tifzmm^ ti y )\^tf y A ^ a V^yy ^ - 
(ifi<b>^u>/x-5";i.= 3/ 1 ) (CT^t^L. 

;u 7-[4-(4-y>il/:tn:7xx;i/)-6--ry:7'D 
tfju - 2 - (N- N - ;<^;ux;U7t^x;i/r ^ J) 

fcfU5v>~5-<;i/]-(3R,5S)-i^fc:HD=^^S>- 
(E) - 6 -'syT'^- h(I b-l)l 1.4g 

85.2%) -^^^m^x^x^^n^. 
[{b 1 4] 



OH 



(Ib-l) 



NMR (CDCh) 5 : 1.27 (d, J = 7, 6H) ; 1.53 (m, 2H) ; 

2.47 (d, J = 6, 2H) : 3.36 (hept, J = 2 (H);3.52 (s, 3 
H); 3.57 (s, 3H) : 3,73 (s, 3H) : 4,20 (m. IH) : 4.43 

(m, IH): 5.45 (dd. J = 5,16, IH) ; 6.64 (dd, J = 2,16. 

IH) ; 7. 09 (m, 2H) : 7. 64 (m, 2H) 

[ 0 0 3 4] ( 6 ) ^b^ij^ ( I b - 1 ) 11.4g*5ct 



y^X^ y -;H 6 Oml^?^tC^?^TT 0 . 1 NTK^^b:^ 
h U •j^A 2 2 3ml^J[JP;^T^>5? tC^^a^ 1 S^ram*^ 

J^f ^ d cht-i; 0 g69{b^i^( I a - 1 ) 1 1 . 0 g (iR 
^ : 9 5.0%) ^i^SiiiK^Tfci UTtt^n'S, 
[>fbl 5] 



CHaOsS 



OH OH 
Ph-F(p> j f 



( I a-l) 



[ a] p = + 1 8 . 9 ± 0 . 6 ° (C= 1.012. 25. Or, H, 0) 
NMR (CDCl,) <5 : 1.24 (d, J = 7,6H); 1.48 (m. IH) ; 

1.65 (m. IH): 2.27 (dd, J = 2,6,2H): 3.41(hept. J = 
7JH); 3.48 (s, 3H) : 3.59 (s, 3H) ; 3.73 (m, IH) ; 
4.32 (m, 1H):5.49 (dd, J = 7,16, IH) ; 6.62 (d, J = 16, 

IH) ; 7. 19 (m. 2H) ; 7. 56 (m, 2H) 

[0 0 3 5] ^^^J2 

(0-7-[4-(4-:7;i/^D>^xx;u)-6--fy:/D 
e;u-2-(N-T'fe ^;i/-N->^;UT^ y) tf u ^ 



5 --r;U]- (3R.5S) -->'h:Hp:^ 
(E) -6-^/r>K;^b';C^A (I a- 2) 
(1) ##0^J 2 Tt#enfcfb^itl5 3_X^;U 4-(4- 

7;u:tn:7xx;u)-6 - -ryyotrju- 2 - 

^yeU^>?>-5 -ti)Vifs^^yV- h 8 3 Smg^HJI 
0»J 1 (1) (2) <i:PI^{CS/l£:$-ltT4 - (4 - :7;i/:t 



□ :7xx;i/)-6--ryyntrju-2-;<^;UTayt! 

'J a v> - 5 -:^;UA*;U5^b H 1 5 7 mg^#^. 

[0036] (2)^^5:v^T, %^ntz.y Y^xh 

7mg^^7KDMF 4ffllt|3, ^?^TT 6 0 % NaH 2 5 nig <h 
40 3 0 5^^rB^JS^6$i±rc^. Tir^;!/^ P ^-f K 0. 0 5ml 

^J[jD;tT^(D*^ mPBl«ti^-r^o ^^i^Tik^JtoAT. 
x-^;HfiStliU, TKifc, ll:iSI-r^o ^<ilJ^@^L.T4 
-(4-7;u:tn^xx;u)-6--ry'7'Dtf;i/-2- 
(N-y-tr5^;u-N-;<^;i/7^y)tf'ja>?> - 5- 

t H l 6 7iig (IR^ : 9 3.4%) 

f#^n>s:r;i'-r t Kf^s^iiii^ 1 (3) - (5) hnm. 

{Cj^i^;^1±§C<i:{C<tO^^;U 7-C4-(4-:7Jl.^ 

d:7xx;u)- 6 vrfuM)]/- 2 - (N-rir5^;u- 
N - ;<5^ji/r ^ y 5 s^>)- 5 (3R.5 

50 S) ->^t Kn^'>- (E) - 6 -^rfr^ - K ( I b 



< 9 ) - 1 7 8 8 4 1 

15 16 
- 2 ) ^ft^o (m, 2H) 

NMR (CDCl,) (5 : 1.27 (d, J = 7, 6H) ; 1 . 54 (m, 2 [ 0 0 3 7 ] (3) n^ntc ( I b - 2) ^mmm 1 

H); 2.48 (d, J = 6, 2H) ; 2.52 (s, 3H) ; 3.39 (hept, J (6) <h (C S "T -5 C i: fC J: 0 @ e<J f b ^ (I a- 

= 7, IH): 3.60 (s, 3H): 3.58 (brs, IH); 3.74 (s, 3 2) ^t#^o 

H); 4.21 (m, IH) ; 4.48 (m, IH) ; 5.50 (d, d, J = 5, 1 [itl 6] 

6, IH): 6.66 (d, d, J = 2,16); 7.11 (m, 2H) ; 7,61 

OH OH 
Ph-F<p) 1 I 



NMR (CDCh) 6 : 1.27 (d, J = 7, 6H) : 1.57 (m, 2 
H): 2.17 (s. "SH): 2.27 (d. J = 6, 2H) : 3.72 (s, 3H) ; 
3,50 (hept, J = 7, IH): 3.70 (m, IH) : 4.35 (q, J = 6, 
IH); 5.59 (d,d, J = 5,16, IH): 6.54 (d, J = 16, IH) : 
7, 24 (m, 2H) ; 7. 59 (m, 2H) 



[ 0 0 3 8] M. 



3-6 



Ph-F(p) 



Me-X 



Me-X 



(III) ^^ti^nm^mmtvxmmm 1 $>^^^^t 

2 hmm\zKm^ii:Xit^i^ ( I b) ^^ZJ^ (la) ^' 

To 
Utl 7] 



Ph-F(p) 



OH OH 




(lb) 



Ph-F(p) 



OH OH 




[^1] 



30 



( 10 ) ^mW-b - 1 7 8 8 4 1 



17 


18 


Ex. 






No. 




NM R S 






I b - 3 C X: S ) : 9 6.0 %(a>ci,) 






1.26 (d. J=7.6H>; 1.52 (m, 2H) ; 2.47 {d,J=6, 2 


3 


(DI - 1 ) 


H>; 2.60 <s, 3H>; 3.33 (hept, J=7,1H); 3.73 ( 






s, 3H>; 4. 18 (m, IH); 4.44 (n. IH); 5.44 (dd. J 






=5.16. IH); 6.60 (dd. J=2.16, IH); 7.07 (n, 2H: 






7.58 (m, 2H) 






I a - 3 CX: S!) : S 7. 3%iD,0) 






1.20 (d. J=7.6H): 1.47 (m, IH); 1.61 (m. IH): 






2.26 (ffl. 2H); 2.54 (s. 3H) ; 3.36 (hepi:, J=7. IH 






): 3.71 (m. IH): 4.29 (n. IH); 5.43 (dd. >6. L 






6. IH); 6.55 (d. J=16. IH); 7.16 (m. 2H): 7.47 






(m. 2H) 






lb- 4 (X:SO,) : JR* 9 3 . 7%(ax:i.) 






1.31 (d. J=7. 6H): 1.52 (m. ZH): 2.48 (d. J-6. 


4 


<DI - 2 ) 


2H): 3.40 (s. 3H) : 3.47 (h^^. J=7. IH): 3.74 






(s. 3H): 3.87 (brs. IH): 4.23 (n, IH); 4.49 ( 






». IH): 5.59 (d.d. J=5.16H. IH): 6.74 (d.d.J« 






2.16. IH); 7.12 (n. ZH); 7.69 (m. 2H) 






I » - 4 (X^SOi ) : JR* 7 0.9 9^ (D,0) 






1.27 (d.d. J=7.2.6H): 1.60 (m. 2H): 2.25 (J=6. 






d. 2H); 3.44 <s» 3H): 3.51 (hepfc, J=7. IH): 3.7 






0 (m. IH): 4.33 (q. J=6. IH): 5.65 (d.d. J=5. 16 






IH): 6.71 (d, J«16.1H): 7.23 (m. 2H) ; 7.60 (m. 






2H) 



1&2] 



( 11 ) 5 - 1 7 8 8 4 1 

19 20 



Ex. 
No. 




NM R S 


5 


(ffl-S) 


I b - 5 CX: 0) : (CDC1») 

1.27 (d. 6H. J=6.6Hz): 1.35-1.68 (a, 2H>J 2.47 
(m, 2H): 3.34 (m. IH): 3.78 <s. 3H): 4.03 (s, 
3H); 4.19 <m, 1H>: 4.43 (m. IH): 5.43 (dd. IH. 
J=5.6.15Hz): 6.59 (dd. IH. J»l. 4. 16HS5) ; 7.03* 
7.54 (m. 4H) 

I a - 5 CX: 0) : itX^S 7. 7 %(CDC1».CD.0D) 
1.27 (d. 6H. J=6.61te)5 1.35-1.68 {n, 2H): 2.17 
-2.43 im, 2H): 3.36 (m. 2H}: 4.05 (s, 3H); 4.3 
7 (m. 2H); 5.48 (dd, IH, J=5. 6a6Hz): 6.54 (dd. 
lH.J=l.4.1BHz); 7.06-7.65 (n. 4H) 


6 


(m-4> 


] b - 6 (X:N-SO.NKe*) : (CDC1«) 
1,26 (d. 6H. J=8.6Hz); 1.38-1.62 {m, 2B); 2.47 
(d, 2H, J=5.8); 2.84 (s. 6H) < 3.35 (m. IH): 3. 
64 <s. 3H>; 3.74 (s, 3H>: 4.20 (m. IH); 4.44 ( 
n. IH); 5.42 (dd, IH, J=5.4.l6Hz): 6.60 (dd. 1 

H, J=1.2.l6Hz); 7.03-7,64 (n. 4H) 

I a - 6 : 9 1.2% (CDClt.CD.GD) 

I. 26 (d. 6H, J=6.6Hz); 1.36-1.69 (m. 2H); 2.15 
-2.50 (m. 2H): 2.85 (s, 6H); 3.41 (n. 2H); 3.6 
4 (s, 3H): 4.04 (m. IH): 4.37 (m. IH): 5.48 ( 
dd. IH. J=5.6.16Hs); 6.54 (dd. IH, J=l,16Hz): 
7.05-7.66 (m. 4H) 



[«3] 



40 



21 

m 3 



( 12 ) 



- 1 7 8 8 4 1 

22 



Ex, 
No. 



(11-6) 



NM R S 



I b - 7 (X:N-NHSOiMe) : iSL^ 8 7 . 8 ?^(CDCU 
1.24 (d. J=7.6H>: 1,51 (ffl. 2H) : 2,47 (d, J=6. 
2H): 2.95 (s, 3H); 3.35 (hept. J=7. IH) ; 3.46 ( 
d, J=2,1H)? 3.55 (s. 3H); 3.66 (d,J=2, IH); 3.7 
4 (s. 3H); 4.18 <m. IH); 4»44 (m. IH): 5.41 (d 
d, J=5.15. IH): 6.58 (dd» J=2.16. IH); 7.09 (n 
• 2H); 7.58 (m. 2H); 7.70 (s, IH) 

I a - 7 (X:N-NHSO,Me) : JR^ 7 4.7 %<DaO) 
1.23 (d, J=7.6H); 1.51 (m, 2H) ; 2.26 (d, J=6. 2 
H): 3.10 (s, 3H): 3.37 (h^pt, J=7,1H): 3.44 (s 
. 3H): 3.70 (m. 1H>: 4.29 (q. J=6. IH); S. 39 ( 
dd, J=5,16, IH); 6,58 (d, J=:16^ IH); 7.19 (m* 
2H); 7.52 (m* 2H) 



[ 0 0 3 9 ] ■ 

it^^ (I a - \ ) (DC amo)^^:^^ 
{L^^(Ia-l) (NaJi) 1.50g O.OOnimo 

1) ^ 1 bm\(DyKizmmi^. ^mn,m.r^Mx^m.wr 

[a] D = + 6 . 3 ± 0. 2 " (C = 2. Oil, 25. CC, MeOH) 
Ttm^mm (%) C:iH:TN,O.SF-0.5Ca-0.5H,O<h LT 
ti-^M : C.51.85; H.5.53; N,8.25: F.3.73: Ca, 3. 93 
HilfKi : C,51.65: H.5.51; N,8.47: F,3.74: Ca.4.07 

[ 0 0 4 0 ] ^i^^i^gyf i 



HUG - c o AMTtmrnmrnf^m 

(1) hfi^^^n^/-A<Dmm 

((Biochim. Biophys. Acta). 4 8 6#, 7 OH 
( 1 9 7 7 ^) ^m) (CLfcTj^oTf^^Lfc. 1 05000 X 

3^>y5 \i 1 2isLmit'^ ^^-i^o i:^^^tsmm ( i o 
oi&M^j >mtf^j^Ammm^^. ph7.4) xim^^ 



[ 0 0 4 1 ] (2) HUG- c o Am7tmmmwi^ii,m 

30 - 8 Orr^^^Lfc^ *y hffF5i^DV/-A100Atl^ 

ox:Tmm^'^. >^:^ u ^Ammm ( i o oem, 

pH7,4) 0.7m\xm^. 5 0 mM E D T A ( BtlfE U 

>m:^ ^ i^mmmmm o . smi ^ i o omMv^^x 
u-f h-)i^mm {mm'j>mtt^jo/>.mmmmm) o. 

6 7 Smite 2 5mMN AD P H^^^ (mIfS 'J V^:^ • J A 

[3"C] HMG-C oAmm ( SmCi/nmol) 6 7 0 

/xltCjjn^ACo CCD ^ ^ a - A tHUG - C o A(Dm 

^ - hvfz. r^'ik. 1 0 u \ (D2 Nmm^m^x. mzs 

3 7^^15 ^r^^^ >^zr^- hLfzo C(Df^^(^ 3 0 

M Merck AG, m^a^ Art 5744) tCTl/^-f h Ji^ 
X>-T-th> (1 : 1) xmmLrc<D'^. RfMT&tO. 

4 5 0 . 6 0 (D^^^f)^^ to . 10nilC7)>'>^lx- 

>^B >ti^ 'T)i^xnrcn^ r {zm iy > u - 

50 ^b/t> tV U > h 'J 'i' A:^) ORfi#fiH4^ 1 0 0 



( 13 ) - 1 7 8 8 4 1 

23 24 

[0 0 4 2] 

E-4 







I a - 1 


442 


I a - 3 


385 


I a - 5 


279 


I a - 7 


260 




100 



(5i)int,ci.' m^mn frp^mmmn fi 

239/38 7038-4C 



